Introduction
Burden of non-communicable diseases (NCDs) are increasing worldwide and global disease burden is shifting away from communicable to noncommunicable diseases in terms of disability adjusted life years for the last two decades (1) . In 2008, of the 57 million global deaths, 63% percent were due to NCDs and 80% of all these deaths occurred in low and middle income countries where most of the world"s population also live there (2) . Turkey is experiencing an epidemi-ological transition like many developing countries and burden of NCDs and its risk factors are increasing in recent years. As a result, Ministry of Health started to pay more attention to reduce the burden of NCDs and prepared action plans to tackle with them (3) . Hence, the surveillance of NCDs, their determinants and collecting data on other health related measures became an important task for Turkey. Self-reported morb-idity and self-assessed health are measures that are widely used in epidemiological studies which are closely related with morbidity, mortality, health services utilization and socioeconomic status (4, 5) Even there is a universal health insurance and there are some improvements in access to health care during last decade, some disparities in health outcomes still exist between geographical regions, education status and income groups in terms of infant mortality and self-assessed health in Turkey (6, 7) . Reducing inequity in health outcomes is a major challenge in every country. Studies that evaluate the socioeconomic determinants of health may inform policy makers on effective measures to reduce inequities in health outcomes (8) . Even there are some reports and studies on burden of NCDs and poor SAH in Turkey; few have assessed the socioeconomic determinants of these conditions (9) . Recent health economics literature from various settings provided tools for quantifying contributions of determinants to observed inequalities (10, 11) . Being able to differentiate and grade the determinants of health inequalities enables prio-ritizing and targeting equitable health interventions. A recent study decomposed inequalities in SAH in Turkey for year 2003 however there is a lack of knowledge in composition of socioeco-nomic inequalities in chronic diseases using inequ-ality measures in our setting (12) . The aim of this study was to use a concentration index (CI) to quantify the socioeconomic distribution of not only SAH but also self-reported chronic conditions and to decompose these inequalities by quantifying the contributions of potential determinants such as age, gender, wealth, education level, marital status and geographical area lived in in Turkey for the first time using data from the Turkish Health Survey 2008.
Methods

Source of data and study design
Cross-sectional data from the national Turkish Health Survey conducted by Turkish Statistical Institute (TURKSTAT) during year 2008, covering 14,655 adults aged 15 or older were analyzed. All settlements in the territory of Republic of Turkey were covered in sample selection. Sample size of the survey is calculated to do estimations on the base of total of Turkey, urban and rural. Thus, the total sample size necessary was found to be 7 910 households. Since non-response is also taken into account when calculating the sample size, substitution for household or individual were not used in the survey. The sampling method of the survey was two staged stratified cluster sampling method. Clusters were selected in the first stage, households were selected within each selected clusters in the second stage. For urban areas and rural areas with municipal organization clustering was applied where a cluster included approximately 100 addresses. In the final stage, households were selected systematically within each selected cluster. These were selected with equal probability using systematic sampling method. The sampling frame used for this survey was the National Address Based Population Registry System (dated March 2008). The small villages with less than %1 of the country population are not covered in the sampling frame as they do not allow reaching the sufficient cluster size. Weighting procedures were carried out to obtain parameters from the data set resulting from sampling to represent the universe. Firstly, base weights which are inversely proportional to the overall selection probabilities were calculated for each sample respondent. In this stage, probabilities of selection of clusters, selection of households and then base weights were calculated by using these probabilities based on household and individual. In the second stage of weighting, base weights were adjusted to compensate the losses in the sample outcome due to non-response. In the final stage the weights are calibrated to the projected population distributions, using integrated calibration ratio method. The calibration is iterated and trimmed until any relative changes in the weights are within a pre-specified range. The final weights are then inflated by an overall inflation factor (13) . TURKSTAT made the ethical clearance and informed consent was obtained from each respondent prior to interview. In this study we used dataset with no identifiable information on the survey participant from Health Survey which is publicly available upon request from TURKSTAT (13) .
Dependent variables
The dependent variables were the commonly reported morbidities and self-assessed health. Selfassessed health was evaluated by asking about the current health state of respondents, with the possible answers being "very good" 1), "good" 2), "moderate" 3), "bad" 4) or "very bad" 5). Responses were classified as a dichotomous measure: "very good", "good" or "moderate" were coded as optimal SAH, and "bad" or "very bad" as poor health status (6, 14) . Previous medical diagnosis of any of the following conditions: asthma, chronic bronchitis, chronic obstructive pulmonary disease, myocardial infarction, coronary artery disease, heart failure, hypertension, stroke, osteoporosis, diabetes mellitus(DM), cancer, depression, gastritis, allergy, migraine formed the morbidities. All chronic diseases were coded as dummy variables (yes/no).
Independent variables
The independent variables used in this survey were age, gender, level of education, marital status, location of residence, household size, work status, having an insurance and wealth. Participants" age was categorized in to 7 age groups (15-24 years, 25-34 years, 35-44 years, 45-54 years, 55-64 years, 65-74 years, 75 years or more). Marital status was classified as married, divorced, widowed or never married). Education was ranked according to three categories: no formal schooling and less than primary school, primary school and secondary/high school completed, and university completed or above. Area of residence (rural or urban), household size (number of household≥5 or below 5) and work status (yes/no) formed other independent variables. Wealth variable was constructed by using adultequivalent household income per household member which was calculated by dividing the income for last month by the square root of the household size. Wealth was then divided into five quintiles, with first quintile representing the poorest wealth quintile and fifth quintile the richest (15) .
Statistical analysis Concentration index
Socioeconomic inequality in self-reported chronic diseases and poor SAH prevalence was measured using the concentration index and relative index of inequality (RII). These measures take into account the distribution of the population across wealth quintiles. Concentration index (CI) is derived from the concentration curve (CC). The concentration curve plots the cumulative share of health variable against the cumulative share of the sample population, ranked by income, starting with the most disadvantaged person on the x-axis. If everyone, irrespective of socioeconomic status, has exactly the same value on the health variable, the CC will be a 45-degree line, which is also called the "line of equality". The CI is computed as twice the area between the CC and the line of equality and (weighted) covariance of the health variable and a person"s relative rank in terms of economic status, divided by the variable mean. The concentration index value can vary between -1 and 1. If the health variable (i.e. asthma) is more concentrated amongst the poor, the CC would lie above the line of equality and CI will have negative values (16) . In other words if the variable of interest is more concentrated at a lower (or higher) socioeconomic level, the concentration index will take negative (or positive) values. Multiplying the CI value by 75 gives an estimation of the percentage of the variable of interest to be redistributed from the richer half to the poorer half to reach a distribution of perfect equity. For example a CI value of 0.2 implies that equity can be achieved by redistributing 15% (0.2*75) of health from the rich to the poor (17) . Finally, the contribution of the independent variables to economic-related inequality in SAH and selected chronic diseases were calculated via decomposition analysis. The concentration indexes were decomposed by the help of logit models. The method is explained in detail elsewhere (6) .
Relative index of inequality
RII is the prevalence rate ratio between those at top rank (the lowest level of wealth) and those at rank zero(highest level of wealth) in other means it is the ratio of reported chronic illness of the most deprived relative to the most advantaged. RII is derived by cumulatively ranking the subjects by wealth then dividing the resulting ranks by the sample size of each category which gives a ridit score that varies between 0 and 1. Each of the outcomes was then regressed on these ridit scores, with the regression coefficients representing the relative index of inequality (RII) for binary outcomes (18) . Log-binomial regression model was used to estimate RII (19) . A RII value larger than one indicates that prevalence was higher among populations of lower socioeconomic status measured as wealth. RII values were adjusted for age, gender, household size, marital status, working status, urban/rural area, social insurance and education level. The data were analyzed with STATA/SE 11.0 software (Stata Corp, College Station, TX, USA). In order to avoid biasing effects, we took into account the unequal sampling weights from the Health Survey 2008 and we used the survey estimation techniques provided by STATA 11.0. Weights were used during descriptive statistics, multivariate analysis and decomposition of concentration indices. The level of statistical significance was set to 0.05.
Results
In 2008, a total of 14,655 people from 5668 households participated in the study. The mean age of the participants of the study was 39.08 years (SD=14.37) and 50.9% were female. After excluding cases with missing values, analyses were conducted for 14,443(98.5%) individuals in total. Table 1 presents the prevalence and concentration indices for each health outcome and sociodemographic characteristic. Overall, arthritis showed the highest prevalence rate (17.7%) followed by gastritis (15.3%), migraine (15.3%) and hypertension (14.8%). Several diseases, such as Chronic Obstructive Pulmonary Disease (CI= −0.180), arthritis (CI= −0.126), chronic bronchitis (CI = −0.118), migraine (CI= −0.111), asthma (CI= −0.104), stroke (CI=−0.096), depression (CI=−0.072), and coronary heart disease (CI=−0.067), were more concentrated among those with lower incomes. Three conditions with positive concentration indices, such as cancer (CI = 0.058) allergic conditions (CI = 0.052) and diabetes mellitus (CI=0.023) were disproportionately reported by the greater income groups. Overall, 10.1% of participants rated their health status as bad or very bad. The CI for poor SAH was −0.248. Figure 1 presents the concentration curves of arthritis, COPD, poor SAH and cancer. Concentration indices for potential determinants of health inequalities summarize the distributions of explanatory variables in the sample. They show that the elderly, aged ≥75 years, were commonly poor (CI=-0.184) whereas those of mid age (45−54) were mildly concentrated among the better off (CI = 0.094). Small households with less than 5 individuals living tended to be relatively well off economically (CI =0.142), whereas the opposite was true of with large households (CI = −0.230). Households with less than primary education level were generally poorer households (CI= −0.326) (Fig. 2) . (20) . Most of the chronic disease prevalence was higher in lowest income quintile compared to the prevalences at the highest income quintile except DM, allergic conditions and cancer. We generally found regular inequality in prevalence values of chronic diseases and self-assessed health in relative terms after controlling for other determinants such as respondents' age, gender, and education level. Of all NCDs, chronic obstructive pulmonary disease demonstrated the highest relative inequality with a RII value of 2.51 (95%CI:1.57-4.01). There were also wide inequalities across wealth quintiles for poor SAH (RII 2.66 95% CI 2.21-3.20). Table 3 presents adjusted odds ratios between self-assessed health (SAH), selected chronic conditions and determining factors. Older age, low level of education, being less wealthy and having any chronic disease was significantly associated with poor SAH in the multivariate analyses. However, no significant association was found between SAH and marital status, place of residence and gender. The probability of reporting COPD, migraine, arthritis, CHD and chronic bronchitis got higher with decreasing wealth status and increasing age after controlling for other explanatory factors. Individuals with single marital status reported less COPD, migraine, arthritis compared to married. Table 4 presents a decomposition analysis of concentration indices for chronic diseases with largest negative CI values including chronic obstructive pulmonary disease, arthritis, chronic bronchitis, migraine and self-assessed health. The main contributors to inequality in SAH were; wealth (52.5%), level of education (18.4%), and age (11.3%). Gender, marital status and area of residence played a less important role in terms of inequalities in SAH. Wealth and education level played major explanatory roles across the four diseases, being particularly important for COPD (88.2% of the explained component due to wealth and 9.0% due to education level), arthritis (77.7% of the explained component due to wealth and 20.9% due to education level), and migraine (80.4% of the explained component due to wealth and 17.7% due to education level). However for CHD, while education had a contribution of 54.8%, wealth contributed for 38.1% to the observed inequalities Age, gender, working status and presence of health insurance did not have major impact on inequalities in chronic diseases evaluated. Geographic determinants also made contribution to inequalities; holding everything else constant with urban area as the reference category living in rural area contributed to inequality in occurrence of chronic bronchitis (11.1%), migraine (5.9%) and arthritis (5.5%). COPD:Chronic Obstructive Pulmonary Disease CHD:Coronary Heart Disease SAH:Self assessed health AOR:Adjusted odds ratios /*CHD includes history of coronary heart disease, heart failure or myocardial infarction 
Discussion
The results of the current study revealed the extent and determinants of socioeconomic inequalities in self-assessed health and self-reported chronic diseases in Turkey. We also quantified the contributions of specific determinants to observed inequalities in selected self-reported conditions by using decomposition method. Total CIs" for poor SAH and majority of chronic diseases were negative, which implies that these conditions were more common among the less wealthy groups. The results also show an increase in poor SAH with older age, and an inverse significant relationship was found with level of education. Individuals who do not work and those with chronic diseases also had significantly worse SAH values where these results are in line with other research findings from Iran and Turkey (6, 21) . In Turkey, majority of the chronic diseases were mostly concentrated among the poor and particularly associated with lower wealth and lower education level according to multivariate analysis findings. Increasing age was also associated with presence of chronic diseases. Among the chronic diseases evaluated, presence of arthritis was associated with female gender where this finding is in accordance with epidemiological study findings (22, 23 ). Individuals with low education level reported arthritis more and the ones living in rural area significantly reported arthritis less and these findings are consistent with studies conducted at different settings (24) . Chronic diseases such as migraine, COPD, and arthritis were significantly reported less by individuals with single marital status compared to ones who were married and similar finding was highlighted by a studies conducted in Ghana and Denmark (25, 26) . We found that many chronic diseases were inversely associated with decreasing wealth level and our findings are in accordance with previous reports from a variety of settings such as presence of angina (27, 28) , arthritis (29, 30) , asthma (31), depression (32), gastritis and migraine (33) . However cancer, allergy and diabetes mellitus were slightly more concentrated among the wealthy. A recent study using World Health Survey 2003 data that included information from 41 low-middle income country population reported that; DM was associated with higher wealth levels, but RII value for DM loss its significance after adjusting for other variables such as age, gender, education status and marital status (18) . DM is a highly prevalent chronic disease in Turkey and a recent nationwide study named TURDEP reported its prevalence as 13.4% for age over 18 (34) . DM prevalence based on Turkish Health Survey (5.9%) is much lower than TURDEP Study findings. It is possible that our findings may be subjected to bias stemming from methodological issues. First of all, prevalences in Health Survey are self-reported so the clinical tests such as oral glucose challenge test was not applied. Second, it is possible that individuals with higher level of education are more aware of their health conditions and have better access to health care services (35) . As a result the cases with a lower wealth or education level could more likely to be underdiagnosed and therefore prevalence rates might be underestimated. TURDEP-II study revealed that, 45% of the individuals diagnosed with DM were new cases (34) . We believe this limitation might result with underestimation of CI and RII values. We assessed inequality through decomposition analysis, which takes into account both unequal distribution of the determinant and effect of the determinant on poor SAH and chronic diseases. Decomposition results revealed that household economic status and education level contributed around 71 percent of the total socioeconomic inequalities in having poor SAH. However, gender, marital status, living in a rural area, household size and working status did not have high impact on inequalities in SAH. According to a study on socioeconomic inequalities in SAH in Turkey, the largest contributions to inequality were attributed to education level (70.7%) and household economic status (9.7%) and this finding revealed that education and household wealth were the greatest contributing factors to observed inequalities in poor SAH. However, low income made the largest contribution in Iran (6, 21) . Geographically, residing in the rural areas did not have an important contribution to inequalities in reported chronic diseases and self-assessed health however other studies from Turkey and other countries reported that regional area lived might have an impact on these conditions (6, 36, 37) . Similarity of urban and rural places in terms of inequalities could be due to the TURKSTAT definition of urban and rural area which is based on population size in a given settlement. Urban area is defined as a population over 20,000. However this definition may not capture differences in socioeconomic social, economic, access to health care or other epidemiologic aspects of health outcomes (38) . The differences in contribution levels to inequalities in our study and former surveys could be due to differences in assessment of wealth variable and number of chronic diseases and other variables used in multivariate analysis. Low income level was the major contributor to the observed inequalities in reporting chronic diseases except CHD where education contributed more than other variables. Being in the lowest income quintile and having less than primary level education; contributed strongly to inequalities in reported chronic diseases such as CHD, COPD, arthritis and migraine. RII values were statistically significant in majority of the chronic diseases indicating that these diseases were unequally distributed in Turkey to the detriment of those with lower wealth. Even there is an universal coverage for health insurance in Turkey possibility of restricted access to health care due low income and education might also be factors limiting awareness of chronic conditions and this possibility might be evaluated with further studies.
Limitations
There are some limitations to this study. Interpreting causal conclusions requires caution because of its cross-sectional design. Longitudinal data might better explain the changes in socioeconomic status and their impact self-assessed health and chronic diseases. The decomposition approach is deterministic, and only includes measured explanatory variables, so there might be other factors that might have impact on inequalities but could not be assessed here because of the limitation of number of variables in the data set. Another limitation is the data is self-reported which is subject to recall bias. According to literature, individuals with lower socioeconomic status tend to under report symptoms which might resulted with an underestimation of presence of NCDs and poor SAH (39) . It was also indicated that using standardized objective diagnostic criteria rather than self-reported assessment of NCDs led to a significant increase in prevalence of NCDs among the poor compared to wealthy (40) . These two conditions possibly led to a weaker than actual inverse associations between socioeconomic status and NCD rates. We could not evaluate the geographical differences between western and eastern regions of Turkey in terms of inequalities in SAH and NCDs because the dataset did not involve this parameter. However there are evidence that health disparities exist between east and western part of Turkey (9, 12) . The dataset also did not involve information on sampling units such as clusters; as a result we could not perform analysis with multilevel mixed effect models taking both the design effect into account however we used survey weights in every statistical analysis to reduce the impact of non-coverage and non-response. The participation rate based on number of households was (77.6%), which might slightly limit the generalization of our findings. Even, low participation is typical of surveys, participation rate in this study is higher than other epidemiological studies conducted on NCDs in Turkey (9, 41) . It was also reported that the magnitude of the nonparticipation bias is not proportional to the percentage of nonparticipants (42) and a study on representativeness observed that people with risky behaviors participated in the same proportions as people without risk factors (43) . Lastly, although missing data can bias outcome measures, we estimated the effects of bias to be minimal in the present study because the percentage of subjects with missing values were small and there was no statistically significant difference in the distribution of key parameters such as age, gender, education, income amongst individuals with and without complete information.
Policy implications
Even there have been socioeconomic improvements during last decade in Turkey, inequalities in health still exist across regions and income quintiles. For example, according to the 2010 OECD data, the top 20% income quintile of the adult population in Turkey rated their health as "good" or "very good", compared to 59% for the bottom 20% and sub-optimal SAH was 2 times more prevalent in Eastern region compared to Mediterranean region of Turkey (12, 44) . Prevalence of NCDs also show wide regional disparities according to a recent survey conducted in Turkey (9) . Turkish Ministry of Health (MoH) prepared and started to implement action plans targeting NCDs and its risk factors however these programs mainly involve mass media campaigns for increasing awareness and screening people for certain risk factors during health awareness days (3, 45) . Our results indicate that socioeconomic inequalities in SAH and NCDs are mainly determined by factors such as education, household wealth and in geographical area lived in. Hence, in addition to controlling potential risk factors that have a negative impact on health such as obesity, smoking, alcohol, unhealthy nutrition, physical inactivity, the policy makers should also focus on causes of causes that creates socioeconomic inequalities in health. Effective actions to reduce these inequalities include equitable implementation of health programmes and education starting from childhood, secure employment in disadvantaged groups, comprehensive strategies for risk factor controls targeting low socioeconomic status groups (46) . Because of possibility for underdiagnosis and under-reporting of NCDs due to limited access to healthcare among the poor, any barrier accessing to these services should be removed and delivery of preventive interventions for early detection and treatment of NCDs starting from primary care should be provided (40) . The present study has shown that NCDs and poor SAH demonstrated unequal distribution across socioeconomic groups. Further studies using longitudinal data can explore the impact of changes in socioeconomic conditions to changes in SAH and NCDs. Instead of using only self-reported diagnosis, surveys with more extensive symptom and medical examinations should be conducted to deal with under diagnosis of morbidities among vulnerable population groups.
Conclusions
The findings indicate that poor SAH and majority of chronic diseases were more concentrated among less wealthy individuals in Turkey. Household wealth and education level had the largest contributions to inequalities in poor SAH and chronic diseases. These inequalities need to be explicitly addressed and vulnerable subgroups should be targeted to reduce these socioeconomic disparities.
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